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FOREWORD

This is an interim report on research and development being conducted in support of
Exploratory Development Task Area ZF63-521-080-101 (Marine Corps Personnel Re-
sources Management) under the sponsorship of the Commandant, U.S. Marine Corps (MPI-
20). The work was initiated in response to a request from the Officer Assignment Branch,
Headquarters, Marine Corps, to develop an objective classification system for assigning
officer students at The Basic School (TBS), Quantico, Virginia to their first Military
Occupational Specialties.

The continuous assistance and coordination activities of Major B. T. Babin of the
Manpower Management Research Section, HQMC, are gratefully acknowledged. Appreci-
ation is also expressed to the personnel from the Testing and Evaluation Office at TBS for
their cooperation in providing data used in this investigation.

JAMES F. KELLY, JR. JAMES . REGAN
Commanding Officer Technical Director
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SUMMARY

Problem

Current procedures for assigning unrestricted Marine Corps officer students at The
Basic School (TBS) to the Military Occupational Specialties (MOSs) open to them do not
include objective measures of the officers' aptitude for and interest in those MOSs. In
addition, assignment decisions are reached through a complicated manual process that is
unsystematic, partially subjective, and often inequitable. The Marine Corps has indicated
a need for improving this system to satisfy increasing requirements for technical and
professional competency in all MOSs and to ensure better utilization of officer talent.

Purpose

The purposes of the overall project are (1) to develop empirically derived measures of
an officer's background, aptitude, and interest in various MOSs, (2) to design a
classification system based on these measures, and (3) to formulate a method for
implementing this system in officer classification.

The purpose of the work reported herein was to evaluate aptitude, background, and
performance information routinely collected by the Marine Corps for its potential
usefulness in predicting performance in follow-on specialty schools. If valid predictors
are identified, an interim system can be developed that could be applied to some or all of
the MOSs.

Approach

The original sample consisted of Marine Corps officers who had graduated from TBS
between 1972 and mid-1977, who had completed a follow-on school course in any of the 12
MOSs open to them during this period, and for whom final school grades (FSGs) were
available. Aptitude test scores, achievement measures, and civilian education major were
considered as potential predictors of FSG, the criterion of follow-on school performance.

Multiple regression analyses were performed to determine the validities of various
combinations of the predictor variables for predicting an officer's success in the four
schools with sample sizes large enough for the development and cross-validation of
multiple regression composites- -Combat Engineer (CE), Basic Communication (BC),
Ground Supply (GS), and Field Artillery (FA). To identify those predictor combinations
that most accurately predict differences in success in the four schools--and thus would be
the most useful for officer classification- -composite scores computed from these
combinations were used to make simulated assignments with a computer-based optimal-
assignment procedure. Finally, a set of simplified composites, and instructions for their
use, were developed to provide assignment personnel with a manual method for computing
predicted scores that could be readily incorporated into current assignment procedures.

Results

Validities for all the composites were quite high and were maintained in cross-
validation. The optimal assignment results indicated that the composite scores were
effective in predicting differences in performance at the fou follow-on schools. Increas-
ing accuracy and greater differentiation were obtained as more information went into the
development of the composites. Civilian education major did not significantly contribute
to the prediction of performance.
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Conclusions and Recommendations

I. Composites based on TBS course grades and aptitude test scores are strcg
predictors of differential performance at these schools.

2. Evaluation of mnanual and computer-assisted assignment methods based on the
composites indicated that use of the composites can enhance and facilitate classification
decisions, while requiring minor additions to present procedures. Therefore, it is
recommended that use of the composites be incorporated into the current MOS assign-
ment process.

3. For the remaining MOSs, it is recommended that larger samples be collected and
follow-on schools curricula analyzed for the purpose of grouping related MOSs that alone
do not yield enough subjects.
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INTRODUCTION

Problem and Background

Each year, approximately 1800 unrestricted Marine Corps officers (2nd lieutenants)
from all commissioning sources attend The Basic School (TBS), Quantico, VA where they
receive a common curr.,culum of military training before being sent to specialty schools
and job assignments. About 400 of these officers have aviation or law specialty
guarantees before entering TBS; however, the remainder must be assigned to one of the 22
other Military Occupational Specialties (MOSs) open to them. Until recently, only 12
other MOSs were available to these officers. However, in an effort to fill undermanned,
previously restricted specialties, 10 additional MOSs were made available. Assignment
decisions are made by company commanders in conjunction with Headquarters, Marine
Corps (HQMC) during the 7th or 8th week of the 21-week TBS course, and are based
primarily on quotas for each MOS, individual preferences, TBS performance, and educa-
tional background. Assignments are made 7 or 8 times a year, and affect from 150 to 200
students.

In the past, students who performed best in TBS were most likely to obtain their MOS
preference. Although this system provided considerable incentive for TBS performance, it
had at least one undesirable effect. Individuals with the best TBS performance naturally
selected the most popular MOSs, which led to a perceived inequity in the distribution of
talent across MOSs.

To combat this trend, a "quality spread" procedure was introduced. With this
procedure, each TBS class is divided into thirds according to class standing, and
individuals in each third are proportionally distributed among the MOSs. Those in the
upper portion of each third have the best chance of receiving their preferred MOS.
Although this procedure tends to even out the distribution of quality, it introduces an
additional burden to an already complex manual assignment system and has inherent
weaknesses. For instance, it assumes that overall TBS performance, as determined less
than one-third of the way through TBS, is an adequate measure of quality and that it is
related to subsequent performance in a specialty. Also, it could cause student dissatisfac-
tion, since a student who ranks at the top of the bottom third has a better chance of
getting his preferred MOS than another student who ranks well above the first student but
is at the bottom of the top third.

In addition to the disadvantages of the quality spread procedure, there are other
problems in the present assignment system. First, regardless of interest and qualifica-
tions, informal social pressure on individuals, particularly those who do well in TBS, may
cause some to select an MOS for which they are not best suited. Second, because of a
lack of Marine Corps experience, students often have limited knowledge of MOS charac-
teristics by the 7th or 8th week in TBS, when they must indicate MOS preferences.
Finally, there is no systematic procedure to identify, prior to MOS assignment, those
officers who do not meet the specialized requirements of some of the follow-on schools
(e.g., good hand-eye coordination, in the Air Support and the Air Defense schools).

In response to these problems, a Marine Corps study group tasked to review the
unrestricted officer concept recommended that the Marine Corps "evaluate alternative
approaches toward enhancing the officer classification process through the development
of a means of giving greater weights to civilian education, measured aptitudes, and

lI



individual characteristics in MOS assignments."' Subsequently, the Marine Corps asked
NAVPERSRANDCEN to develop an objective classification system for assigning TBS
students to their first MOS. This report describes the initial phase of a research program
designed to implement that recommendation.

Purpose

The purposes of the overall project are (1) to develop empirically derived measures of
an officer's background, aptitude, and interest in different MOSs, (2) to design a
classification system based on these measures, and (3) to formulate a method for its
implementation in officer classification.

The purpose of this initial phase was to evaluate aptitude, background, and perform-
ance information routinely collected by the Marine Corps for its potential usefulness in
predicting performance in follow-on specialty schools. If valid predictors are identified,
an interim system can be developed that could be aprlied to some or all of the MOSs.

APPROACH

Subjects

The original sample consisted of Marine Corps officers whose personnel records
indicated they had graduated from TBS between 1972 and mid-1977 and who had
completed a follow-on school course in any of the original 12 MOSs. (The other ten were
not included in this research because of insufficient historical data.) Subsequently,
officers in Infantry were excluded because it had only recently acquired a follow-on
school; and those in Data Systems, because of inadequate sample size. Table I shows the
sample size and follow-on school for the 10 remaining MOSs.

Predictors

Civilian Education Major Categories (CEMC)

There are about 260 civilian education majors in the Marine Corps data base. They
were grouped under six categories: (1) engineering and architecture, (2) business
management, (3) physical sciences, (4) social sciences, (5) arts and humanities, and (6)
trades and services (see Appendix A). The CEMCs of sample members are presented in
Table 2.

To obtain samples large enough for statistical analysis, the officers in the engineering
and architecture and physical sciences categories were combined into a technical
category; and those in the social sciences and arts and humanities categories, into a
nontechnical category. Final school grade (FSG) means and standard deviations for
sample members in the technical, business and management, and nontechnical categories
are provided in Table 3.

'Deputy Chief of Staff for Manpower memorandum MMPA:RRR:rgt 5310 of 21 March
1977 tc the Directors of the Personnel Management and Manpower Plans and Policy
Division;.
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Table I

Follow-on Schools Included in the Study

Duration
MOS School N (weeks)

7208 Air Support (AS) 55 9.5

1302 Combat Engineer (CE) 220 6

7204 Anti-Air Warfare (AAW) 32 6 or 8

2502 Basic Communication (BC) 172 11

3002 Ground Supply (GS) 267 9 or 12

0802 Field Artillery (FA) 423 10

3060 Aviation Supply (AS) 77 14 or 18

1802 Tank (T) 82 12

1803 Amphibious Vehicle (AV) 20 5 or 6

7210 Air Defense (AD) 70 10.5

1418

3
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Table 2

Civilian Education Major Categories of Sample Members by School

Eng. Busi-
Follow- & ness & Arts &
on Archi- Manage- Physical Social Humani- Trades & No
School tecture ment Sciences Sciences ties Services Major Total

Air Sup-
port 3 2 9 17 9 2 13 55

Combat
Engineer 30 19 23 72 16 2 58 220

Anti-Air
Warfare 3 3 2 9 1 1 13 32

Basic Com-
munica-
tion 11 10 21 67 17 0 46 172

Ground
Supply 10 63 24 83 15 2 70 267

Field
Artillery 30 53 38 161 35 2 104 423

Aviation
Supply 1 26 5 22 9 0 14 77

Tank 3 9 10 35 5 3 20 82

Amphibious
Vehicle 2 2 3 7 1 0 5 20

Air Defense 7 2 9 25 9 2 16 70

Total 100 189 144 498 117 11 359 1418

4
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Table 3

Mean Final School Grade (Standardized Mean 0, SD 1)
By Civilian Education Major Category (CEMC)

Civilian Education Major Category
Business and

Follow-on School Technicala Management Nontechnicalb
Mean SD N Mean SD N Mean SD N

Air Support -. 44 .98 12 -. 95 1.03 2 .02 1.05 26

Combat Engineer .06 .97 53 -. 46 1.48 19 .06 1.00 88

Anti-Air Warfare .54 .62 5 .42 .59 3 .01 1.12 10

Basic Communica-
tion -. 23 1.11 32 -. 34 1.22 10 .05 1.00 84

Ground Supply .43 .90 34 -. 12 1.09 63 -. 07 .96 98

Field Artillery -. 06 1.33 68 .08 .83 53 -. 03 .96 196

Aviation Supply .04 .73 6 .03 .93 26 .16 1.10 31

Tank .39 .92 13 -.31 .92 9 -.15 1.04 40

Amphibious Vehicle -.27 .80 5 -.87 1.56 2 .24 1.12 8

Air Defense .27 .88 16 .94 .19 2 -.10 .93 34

Total 244 189 615

Note. This table does not include the I I officers with "trades and services" majors and
the 359 officers with no major who were included in the standardization but not in the
analyses (see Table 2).

aIncludes officers in the engineering and architecture and physical sciences categories.

bIncludes officers in the social sciences and arts and humanities categories.
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To determine if CEMCs are related to follow-on school performance, a two-way
analysis of variance (the four large sample schools--CE, BC, GS, and FA by the three
CEMCs) was performed with standardized FSG as the dependent variable.2 Results are
provided in Table 4, which shows that there was a mild interaction (p = .046) between the
two factors. Thus, a strength of association index (w2) was computed (Hays, 1973). The
very small value of this index (.009) indicates that the relationship between the two
factors has no practical significance. Therefore, CEMC was eliminated from the
predictor set.

Table 4

Analysis of Variance of Follow-on School by
Civilian Education Major Category (CEMC)

Source of Variation SS df Mean Square F p

Main effects 5.947 5 1.189 1.123 .346

School 4.181 3 1.394 1.316 .268

CEMC 4.118 2 2.059 1.945 .144

2-way Interaction:

School X CEMC 13.671 6 2.279 2.152 .046 .009

Explained 15.927 11 1.448 1.368 .183

Residual 832.186 786 1.059

Total 848.113 797 1.064

Note. 2 = strength of association index. The formula used to compute w2 is given in Hays
(1973, p. 513). Formula 12.34.7 was used.

Aptitude Tests

General Classification Test (GCT). The GCT is an aptitude battery comprised of four
subtests: Reading and Vocabulary (GCT-RV), Arithmetic Reasoning (GCT-AR), Arith-3Imetic Computation (GCT-AC), and Pattern Analysis (GCT-PA). 3

2CEMC was considered separately because it is not free from bias. That is, an
individual's college major may influence assignment to some MOSs to some degree, and its
weight in assignment decisions may depend on the student's grade point average, which
was not available for this study.

'A more comprehensive differential aptitude battery, the Air Force Officer Qualifi-
cation Test (AFOQT), has been experimentally administered to TBS students since June
1978 and will be included as a predictor in later phases of this research. Another aptitude
test, the Officer Aptitude Rating (OAR), was initially considered as a predictor but had to
be excluded because scores were not available for most sample members.

6
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Army Language Aptitude Test (ALAT). The ALAT is a 59-item test designed to

measure linguistic aptitude.

TBS Course Grades

Since TBS course designators, content, schedule, and organization are often changed,
grades for only those courses meeting the following criteria were considered as predic-
tors: (1) the course content had to be essentially the same across all TBS classes included
in the study, (2) the course had to be part of the curriculum as of December 1978, (3) the
course either had to be scheduled early in the curriculum structure (i.e., prior to MOS
assignment), or it could potentially be rescheduled if study results showed that it
significantly improved prediction, and (4) it had to have a sample size large enough for
stable analyses. The following six courses met these criteria: Basic Tactics, First
Command Evaluation, Personnel Administration, Military Law, Crew-served Weapons, and
Communication. The first two courses listed are "early" courses and the latter four,
"anytime" courses. (A listing of all the courses/tests originally available, plus sample
sizes, is provided in Appendix B.)

The final list of predictors included the GCT total score, the four GCT subtest
scores, the ALAT score, and the grades obtained on the six TBS courses listed above.
These predictors were used to form the four predictor sets shown in Table 5.

Table 5

Experimental Predictor Sets

Set
Predictors I II III IV

Aptitude Test Score:

GCT Total X X
GCT RV Subtest X X
GCT AC Subtest X X
GCT AR Subtest X X
GCT PA Subtest X X
ALAT X X X X

TBS Course Gradea

Basic Tactics X X X X
1st Command Evaluation X X X X
Personnel Administration X X
Military Law X X
Crew-served Weapons X X
Communication X X

aThe first two courses listed are "early" courses, and the latter four, "anytime" courses.
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Criterion

Follow-on school performance, as measured by FSG, was the single criterion.

Analyses

1. Multiple regression analyses were performed (1) to determine whether prediction
of follow-on school performance could be improved by forming composites based on
aptitude test scores and/or TBS grades, and (2) to assess differential prediction. For the
four schools (MOSs) that had samples large enough (N > 100) to permit development and
evaluation of such composites--CE, BC, GS, and FA--the total sample was divided into
two subgroups using the last digit of each subject's social security number (SSN).' Those
with digits 0, 1, 3, 5, 7, or 9 (about 60%) were assigned to a developmental sample; and
those with digits 2, 4, 6, or 8, to a cross-validation sample.

2. To provide a common performance scale for all follow-on schools, the criterion
variable, FSG, was converted to standard Z scores (mean = 0, standard deviation = 1)
within each school's developmental sample. Using these samples, the four predictor sets
shown in Table 5 were entered into a step-wise multiple regression program to obtain the
optimal weights for the prediction of the criterion.

3. Differential prediction with the resulting composites was evaluated in the cross-
validation samples by making simulated computer-based assignments based on each set
and then comparing predicted school performance under each of the four assignment
solutions.

4. Finally, to simplify computations in the event that the selected composites were
to be used manually, the exact weights were replaced by integer weights. The resulting
composites were then evaluated and appropriate percentile conversion tables prepared.

RESULTS AND DISCUSSION

Mean FSG, standard deviations, and sample size by school and by sex are presented in
Table 6. Since there are so few women in the sample (1.6%), no analyses by sex were
performed.

Table 7, which presents correlation coefficients between the predictors and the
criterion, shows that the majority of the coefficients are statistically significant at the
.01 level.

4Consideration was given to grouping some of the smaller schools with similar subject
matter (i.e., air support and air defense, tank and amphibious vehicle, ground supply and
aviation supply). However, this possibility was dismissed because either the combined
sample sizes were still too small or the courses differed in complexity or length.

8



Table 6

Mean FSGs and Standard Deviations
by School and by Sex

Total Women Men
School N Mean SD N Mean SD N Mean SD

Air Support 55 88.1 4.2 3 87.7 1.3 52 88.2 4.4

Combat Engineer 220 91.0 4.7 2 92.9 1.8 218 91.0 4.8

Anti-Air Warfare 32 91.1 5.5 - -- 32 91.1 5.5

Basic Communication 172 88.3 5.7 2 89.9 1.8 170 88.3 5.7

Ground Supply 267 88.1 5.5 6 89.7 4.4 261 88.0 5.6

Field Artillery 423 89.8 5.1 - -- 423 89.8 5.1

Aviation Supply 77 86.7 4.6 3 91.0 5.3 74 86.5 4.5

Tank 82 93.4 3.4 - -- 82 93.4 3.4

Amphibious Vehicle 20 90.5 3.7 - -- 20 90.6 3.7

Air Defense 70 82.6 4.7 6 82.9 5.3 64 82.6 4.6

Total 1418 89.1 5.5 22 88.1 5.2 1396 89.2 5.5

9
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Development of Multiple Regression Composites

As indicated previously, the total samples for the four large schools were divided into
developmental and evaluation samples. The sample sizes, predictor and criterion means,
standard deviations, and correlations of all predictors with the criterion in these samples
are shown in Table 8.

For each school's developmental sample, four multiple-regression composites were
computed, one for each predictor set. Cross-validities for each composite were then
computed in the corresponding evaluation samples. Results, which are presented in Table
9, show that validities for all the composites are quite high and are maintained on cross-
validation. The validities for composite sets III and IV, which include grades for both
"early" and "anytime" TBS courses, are slightly higher than those for sets I and I, which
include grades for only the "early" courses. Hereinafter, composite sets IIl and IV will be
referred to as the "anytime" sets; and set I and II, as the "early" sets. Within the "early"
and "anytime" sets, validities are slightly higher for those composite sets that include
GCT subtest scores (II and IV) than for those that include the GCT total score only (I and
III). These results indicate that validities increase as more TBS and aptitude information
goes into the composites and that these composites can be used to predict follow-on
school performance.

Evaluation of the Composites for Differential Prediction

The four sets of composites listed in Table 9 were compared using a computer-based
procedure s for assigning all persons in a group to a set of jobs or schools such that quotas
are filled and overall performance will be optimal. To use this procedure, each person
must have expected performance (utility) scores for all the possible jobs. For the present
study, the utilities were the officers' predicted school performance scores (Z) in each
of the four large schools. Four sets of scores were computed from Composites Sets I to
IV, and an optimal assignment was made with each set.

Only officers in the four cross-validation samples who had complete predictor data
were included. Quotas were then set to equal the number of officers in the resulting
sample who had actually attended each school. Results are presented in Table 10, which
shows that mean expected performance with the "anytime" sets is better than that with
the "early" sets. Within the "early" pair, predicted performance with Set II, which
includes GCT subtest scores, is better than that with Set I, which includes the GCT total
score. Thus, as with validities, mean utilities increase as more information goes into the
composites.

To compare the optimization strategy with current assignment procedures, mean
utilities (predicted grades) for the officers who actually attended each school were
computed, again using the four sets of composites. As seen in Table 10, the utilities
obtained are always considerably lower than those obtained with the optimal assignment
method.

Table 10 shows that Predictor Set IV is the best predictor of performance, followed
by Set III. Both of ;hese sets include the four "anytime" TBS courses. Therefore, if they

sThe procedure is the Ford-Fulkerson algorithm (1956) for solving the Hitchock-
Koopmans transportation problem. The computer program was developed by Wolfe (1971).
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Table 10

Predicted Standardized FSG Means and Standard Deviations
Of Optimal and Actual Assignments Using Composite Sets I to IV

Combat Basic Ground Field
Across Engineer Communication Supply Artillery

Composite Set Schools (CE) (BC) (GS) (FA)

Mean Mean SD Mean SD Mean SD Mean SD

Optimal Assignments

I .15 -.17 .47 .43 .41 .76 .43 -.53 .39
!I .19 .01 .53 .37 .40 .77 .43 -.50 .39
III .30 .30 .56 .51 .47 .61 .60 -.17 .55
IV .34 .33 .54 .53 .57 .63 .60 -.10 .53

Quotaa 240 44 32 91 73

Actual Assignments

1 -.10 -.15 .46 .00 .69 -.09 .65 -.14 .56
It -.11 -.15 .45 -.03 .71 -.09 .65 -.14 .56
III -.09 -.22 .67 -.08 .88 -.09 .65 -.01 .50
IV -.08 -.15 .62 -.09 .84 -.09 .65 -.01 .50

Quotaa  240 44 32 91 73

aOfficers with complete predictor data who actually attended the school.

are adopted, the TBS curricula would have to be changed so that the four courses are
taught prior to MOS assignment. The next best predictors are those in Set II. Since Set It
composites do not require curriculum changes and they do improve overall assignment in
the four largest MOSs, they appear to be the most practical choice for the interim phase
of the classification system.

Development of Composites for Manual Use

In the event that these scores were to be computed manually (or with a hand
calculator), calculations can be greatly simplified by replacing the predictors' exact
weights with appropriate integer weights and using specially developed tables to indicate
predicted performance in each school. Therefore, using the predictors in Set I equations,
alternative sets of integer-weights were explored, and Pearson correlations of all the new
composites with FSG were computed separately in the developmental and in the cross-
validation samples to assess integer-weight effect in the composites' validities. Only
cases with complete predictor data were included in these analyses. As can be seen in
Table 11, the use of the simpler weights (when compared with the corresponding exact

14
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weights composite) results in very small changes in the composites' cross-validities.
There were slight losses in II of the composites and increases in the remaining 5.6

Since all the validities are acceptable, the next step was to select, from the three to
five integer-weight composites derived per school, those that would maximize differentia-
tion among schools. This should be accomplished by selecting, for each school, the
composite having the lowest intercorrelations with the other schools' composites. Thus,
based on the intercorrelations presented in Table 12, the following composites were
chosen: Composite 5 in CE school (CES), Composites 3 and 5 in BC school (BC3 and BC5),
Composite 2 in GS school (GS2), and Composite I in FA school (FAI). The equations for
these composites are as follows:

* CE5 = GCTAR + GCTPA

* BC3 = Basic Tactics + GCTAR + GCTAC

* BC5 = 2 (Basic Tactics) + GCTAC

* GS2 = Basic Tactics + ALAT

* FAI = 1st Command Evaluation + Basic Tactics

Finally, simulated optimal assignments were made to evaluate differential prediction
and to choose between the two options for the BC school--BC3 and BC5. For this
analysis, the raw scores obtained with the equations above were transformed- -using linear

regressions- -into predicted standardized final school grades (Z). The resulting equations
are as follows:

0 ZCE5 = -5.012 + (.0207)CE5

* ZBC3 = -8.925 + (.0274)BC3

* kCS = -11.670 + (.0389)BC5

ZGS 2 = -6.189 + (.0564)GS2

* ZFAI = -7.990 + (.0460)FAI

Next, two sets of composites were formed, Set Ila with ZCE, ZBC3' ZGS2, and iAI'

and Set lIb with 7CE5, 7BC5, 7GS2, and 7FAI" The sets were used separately to make

optimal assignments and their utilities compared. Results are provided in Table 13, which
shows that superior optimal assignments were obtained with Set Ha.

6 Increases in cross validity when integer-weights are used instead of exact weights
are not unusual (Dawes, 1979).
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Table 12

Intercorrelations of Integer-Weight Composites
In the Cross-Validation Sample (N = 241)

Integer-Weight Compositesa

BCI BC2 BC3b BC4 BC5b GSI GS2 b GS3 FAIb FA2 FA3

CEI .82 .88 .83 .80 .67 .63 .63 .61 .50 .63 .58

CE2 .90 .91 .84 .87 .77 .71 .72 .68 .61 .71 .64

CE3 .81 .76 .66 .78 .74 .71 .72 .68 .68 .71 .64

CE4 .70 .69 .63 .67 .60 .61 .60 .59 .54 .61 .57

CE5b .67 .78 .77 .66 .51 .49 .48 .48 .32 .49 .47

BCI .76 .80 .71 .71 .76 .67

BC2 .70 .72 .66 .59 .70 .62

BC 3b .66 .68 .63 .50 .66 .59

BC4 .77 .81 .72 .69 .77 .68

BC5b .77 .81 .72 .71 .77 .68

GS1 .84 1.00 .97

GS2b .67 .93 .80

GS3 .87 .99 .99

aCEI refers to Composite I for school CE, CE2 to Composite 2 for school CE, etc.

bIndicates composites selected for possible manual use.

Table 13

Predicted Standardized FSG Means and Standard
Deviations of Optimal Assignments Using Integer-Weight Composites

Follow-on Schools
Across

Composite Set Schools CE BC GS FA
Mean Mean SD Mean SD Mean SD Mean SD

Ila .39 .11 .50 .89 .49 .60 .56 .06 .44

lib .37 .13 .53 .91 .43 .58 .56 .01 .43

aQuota 241 45 32 91 73

aofficers with complete predictor data who actually attended the school.
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Finally, another analysis was conducted using, as a measure of talent utilization, the
proportion of students above or below tht median predicted FSG. In the current sample,
50 percent of the officers in each school will score, by definition, above the median
predicted FSG computed with the corresponding composite. As shown in Table 14, using
Set Ila, 73 percent of the officers would be expected to perform above the median when
optimally assigned to the four schools, compared to 70 percent for Set Ilb. (Results of a
median analysis with the exact weights composites (Sets I to IV) appear in Table 15.)

Table 14

Officers Expected to Score Above the Median in Optimal
Assignments with Integer-Weight Composites

Composite Set
School Quota Set Ila Set ilb

N % N %

CE 45 24 53 23 51

BC 32 31 97 28 88

GS 91 80 88 82 90

FA 73 41 56 36 49

Total 241 176 73 169 70

Table 15

Officers Expected to Score Above the Median in Optimal
Assignments with Composites Sets I to IV

Composite Set
School Quota I II III IV

N % N % N % N

CE 44 19 43 24 53 36 80 36 80

BC 32 27 84 26 81 23 72 27 84

GS 91 90 99 90 99 78 86 81 89

FA 73 5 7 7 10 30 41 34 47

Total 240 141 59 147 61 167 70 178 74

": 18



Based on predictor Set Ila, a work sheet (Figure 1) was then prepared. It provides
step-by-step instructions for computing an officer's predicted scores in the four schools
and a table for converting the raw scores into percentile ranks, allowing the user to
compare the four values directly.

Implementation

Operationally, the composites can be used in three ways:

1. The predicted scores computed for each student would be used manually, on a
case-by-case basis, as additional information when making the assignment decision.

2. All the members of the group would be assigned simultaneously with a computer-
based procedure. The resulting assignments can be used directly or with minor changes
since all the predicted scores are also available.

3. Officers with the highest scores in each MOS would be assigned first, manually,
and the rest would be assigned with the computer. The rationale of this approach is to
preselect officers who are singularly suited to certain schools and to optimize the overall
utilization of the rest of the group.

CONCLUSIONS

Composites based on TBS grades and aptitude test scores are strong predictors of
success at the four schools with samples large enough for stable analyses. As more TBS
course information goes into composite development, validity increases and greater
differentiation among follow-on schools is obtained.

Irrespective of TBS courses, composites developed from GCT subtests have higher
validities and result in greater differentiation than do those based on GCT total. This
suggests that the use of a more comprehensive differential aptitude battery may further
increase the magnitude of differental prediction.

Although CEMC did not contribute to performance prediction, this result must be
interpreted with caution. Since education major is already a factor in some assignment
decisions and its use is influenced to an unknown extent by other variables (e.g., the
officer's interests and his GPA), proper statistical analyses with this variable were not
possible.

RECOMMENDATIONS

I. The Set 1i or Ila composites should be used to aid in assignments to the CE, BC,
GS, and FA schools.

2. To obtain larger sample sizes, collection of performance data at all follow-on
schools should continue. In the small MOSs, follow-on schools curricula should be
analyzed with the purpose of grouping related MOSs that, alone, do not yield enough
subjects for stable analyses.
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Figure 1. Work sheet for computing officer's predicted scores in CE, BC, GS, and FA schools.
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T APIt A.

CATEWO;TFS 1)* rIV1-IA'N .DIICATIDN MAJORS5

I. E tIKEERI"L ANOj ARCHITE(,TURE.

Jn GiRAOI.ATE L(I!C

L9  LOGISTICS 14AflAr.EmfNT
m2~ OPPIENSE SYSTEM$ ANALYSIS (FOkPMEkLY SY510AS ANALYSIS)
m2 SYSTEMS~ Av.ALYSTS (' 'EfFSTl(NATFV UEFE'SE SYSTP-MF ANAL.YSIS)
98 TkAtjSPflRTATIOUJ (ALL M4EAr,(S)
Hl1 THAFFIC MANAGEMENT
AQ STOLsCTU.RES
K 4 HtIjLO[Nf SCTh'JCE
'at) wIGMiwAY kiGINFER
ps ENG!EfQ1NG, AI,IN!STPAr~oN
ES EN(;INEERING, .MANAGE-ENT
JS h4ANAGEmdENT & !NlCbSTPIAL FNGINEE'(IN(6
99 IND~USTRIAL r)ESTGK
Eb DRUNANCE SYSTFmS E'jGriNEERING

K~8 NUCLFAQ FNGTI4EEWING
'41 ENGINE~kIINd mETALLIJR(.dCAL

43 ENGT'~ffkIAG# PETPOLPI~m
Ch~ ENGINFERTNG, PHYSICS
44U ENPINEFkINr,, P"Jv4W & FUI.
U', ENr(INEFiPTkiGv 4AOTt1

47 ENGINEEkINGp SAFETY
f-ib ENGINEERING,. SANITtPY
Ab ENINEEPTIN. TOOL
'u7 EG1KE PPj,, Tf-AFFTC

H2? ENGI'jEEkTN(,, A r.QflP At

56h ENINEERING, AQtmITFCTtJNAL
PS ENGINEERING, H8IOmEt)TCAL
3? FlGNGJEERING& CmE-AIC6L
3S ENGINEERING,, ClvTL
14 ENGINEERING@ C0OM"14J' ICAT11Nh
PU ENGINt:ERTNr4, ELF.CTPIC PUwEP TECHNLLGy
S5 ENGINEERING., ELErTRICAL
() A ENGINEtEP1NG& ,tR0, I NC

J6 ENf; I N RINC, p 6 0L 0 51C AL.
I I FNrE~ G 'Vn'OA( IC
58 ENGI EFQV!G# I NIlHISTRiIA[
59 ENGXNEIN(C;f mAkINF
40 N()'E k~jG mFCHAPIICAL
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07 CFbWAmIC E(;JINF~I(
15 4EQ00,411 1ES
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Table A-i (Con't)

II, BUSINESS AND mANAGEkMENT

33 SALESMANv GENERAL
KI AIRLINE/AIRPORT MAFA(;FMENT
Ca REAL ESTATE
BS INSURANCE

G4 OPERATIONS PESEAWCH
09 OPERATIONS ANALYSIS
At RESTAURANT MANAGfiENT
AO HOTEL MANAGEMENT
P3 HOUSING ADMINISTRATION

63 SECRETARIAL STUDIES
GO AVIATION MANAGEMEN1
J8 RESEARCH AND DEVELOPMENT (MANAGEMENT)
MT SYSTEMS INVENTORV MANAGEMENT
20 BANKING & FINANCE

24 COMMERCE
22 BUSINESS ADMINISTRATION
Nf BUSINESS MANAGEMENT
07 COMPTPOLLERSHIP
G2 FINANCIAL MANAGEMENT
KIS FINANCE

0I GENERAL MANAGEMENT
Mb GOVERNMENT FINANCIAL MANAGEMENT

81 INDUSTRIAL RELATIONS
C4 LABOR MANAGEMENT
63 MARKETING
D6 PERSONNEL MANAGEMENT
73 PERSONNEL ADMINISTRATION

Nb ADMINISTRATION
13 ACCOUNTING

L4 INnUSTRIAL ADMINISTRATION
55 INOUSTWIAL MANAGEMENT
M6 TECHNOLnGy OF MANAG.MENT

QS DATA PROCESSING

El COMPUTER SCIENCE (NONr.TECHNICAL) (MANAGEMENT DATA SYSTEMS)

ET MANAGEMENT DATA SYSTEMS (COMPUTER SCIENCE NUN.TECHNICAL)
NO MANAGEMENT INFORMATION SYSTEM
N5 SYSTEMS MANAGEMENT

W3 GOVERNMENTAL ADMINISTRATION

82 POLICE ADMINISTRATION
8O PUBLIC AOMINISTRATION
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I PH SICA SCINCES 
Table A- (Con't)

R4i PA-TI SCTtNLE
fO 0CEANOGQAPHV
Al GLASS TFCH40L)(Xy
23 C*4Et4STpY
77 PH~YSIC5
t9 ASTRONOMY
50f GEOLO~GY
K9 NLICLeAb PHIYSICS
bb ME TE OQlL I 1GY
CQ GEOPHYSICS
C1 PH~YSICAL riEjrE
P9 NiATURAL RSID'.'CES
P7 AGREICULTURE EC1JNlfTrs
014~ 4!LVLIFE MA(;EmFNT
A8 "OQT ICLILTeilkE
4j8 FURESTWY
Mfl FISMiRIES
(8 FISH %. GA4F wAH.U
x 3 D~AIRY ,ANUFACTIkj(
96~ AK4rMAL H.IJSAANr)QY
16 AGRICLALTUPF
6s5 A6iRONC1'Y
MI ENTUMOLOGY
03 SACTEIkIOLn(.Y
?I 40TANY
04J RInLOGy
N4 RM0L6(uCAL SCI NC.
HS GE sitT ICS
PO mIC)ROBIOLflGY
09 PHYSIOLOGY

Mg9 STOCHEMISTWY
J.0 PATHOLOGY
88 STATISTTCS
MI AP'PLIED) MATN.mAIICS,
64 4ATpEfATjCS
m 5 CEV4PL'TFR SCJFNCE (TFCH'41CAL)

0)3 NATURAL SCJ NCF
70 NATURAL 1'1T~l"f
P2 FOOD SERVICE
G6 FUOO TECNaOLI.IrY
t53 W)1iA4 trON41CS

go TEXTILES
68 hi0WTIJARY SCIENCE
ng PHARMACY
M5 UENTISTRY
n7 M4EDICINE
82? RAI)IOLnGICaL TECHNr)LflGY

S8 LA~nDAinpy 7ECNITCIAN
92 CHIROPRACTrRP
71 %(1IRSIPG

7? tPTt)mPTRY
LlPRE-mEDICINL

11 VETERINARY PFOICINEA-



Table A-i (Con't)

A8 HEALTH
N9 ENVIRONMENTAL HEALTH

67 MILITARY SCIENCE
C6 NAVAL SCIENCE
El U836 NAVAL ACADEM1Y
E2 U.S. MILITARY ArADEMY
NY U.S. MERCHANT mARINE ACADEMY
F4 U.S. COAST GUARD ACADEMY
ES kU.S. AIR FnRCE ACADEMY
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Table A-1 (Con't)

TV, SlICIAL qCIE.:Cf-S

NS 4U'4&N WEI.ATTr)NS
FS PSYCHOI~ O('9Yp 11r)I)ATIOi
10 PSYCHOfL()GY
P6 REHAVIOPAL SCIENCE
Lb AW.AR STUDIES
G1 ASIATIC ST1tDIE.A
DO LATIK AMERICAN STIJI'IES
135 AlPTRICAN STtjlI S
F9 RUS81A4 STIIES
CSj FOREIGN SEhRVIC1
26 CRIMINOLflGY
86 SOCIOLnGY
97 SOCIAL SCIENCF
ne ARCHAECOLnGY
01 A' 4IROPOLOGY
d9 GEGRAPHY

29 ECONOMICS
H 1 EUROPEAN~ HIIOPY

52 HISTORY
51 GOVERNMF~iT
HO INTEFWNATIOtNAL AFITS

Sh INTERNATIONA4 WELATION$/AFFA IRS
7$ POLITICAL SCIENCE
LS AMERICAN CTVILIZtTTfni
SO SOCIAL STUDIES
AS SOCIAL WEL ARE
R2 INVESTIGATOR
F4S LA.w ENFCJRCEMENI
A9 RECWEATIr1N
P3 INOUSTRIAL FIICATIrMN
P3 ED)UCATIOW., TESTIN(; $ EVALUATION
A3 EUIJCATIOtN, SECONJDARY
7b EDUCATION,#i PHYSICAL

Ff, EDUCATION* PILOSOPHY
F2 EOLJCATIUNO CLJ1A,'iCE X. COUNSE41NG
F7 ELW~CAMI(''J, r1I!RRICI!LIJ0 & INSjtRJCIoN
jQ EVU(CATIOA4p AUmrNrSTwATrI0'
29 EDUCATION
Ng~ CRIMINT#AL LAwd
C~3 PQ~wLAOe
06 LAm~
H7 JURIDICAL SC It 1CF
60 L1~4RARY SCIENCE
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Table A-i (Con't)

Vo AST ANU HUMANIIIES

74 PHILOSOPHY
91 THEOLOGY
87 SPEECH

L3 CLASSICS
9Q ENGLISW
G7 ENGLISH LITERATURE

59 LANGUAGL
61 LITERATURE

t6 ARTS* LIBERAL
Pt ARTS & SCIENCE
D2 HUMANITIES
G3 GENERAL STUDIES
FS ARTS & LETTERS
F1 COMMUNICATTiN MANAGEMENT
E9 RA'IO BROADCASTING

L2 TELEVISION BROADCASTING
Gq CO4MUNICATIONS

X4 FILmwTV PRODUCTION

81 PUBLIC RELATIONS/JOURNALISM
14 ADVERTISING
51 JOURNALISM

L6 CINEMATOGRAPHY
27 DRAMATICS
A2 ART
93 COMMERCIAL ART
95 FINE ART
75 PHOTOGRAP"Y

69 MUSIC
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Table A-i (Con't)

w~3 LIFE GIJAkO

h5 MVCH4ANICAL DkAwING

K 0 AIRCWAF r I)ESI1(,N TECHt;ICIAN
SQ INOIkJSYWIAL ARTS K CRAF75
Kb INDUSTO!AI. A'wTS
SO TWACTO., TWAILEk tPUCM I)PTVFJk
TI TkIICK I)RIVEWI
09Q HEAVY EQUIPM Nr OPEWATORk
kj HIGM4AY M4AINTE14ANCF
RG PRESSMAri

St PRINTER
'79 PRINTING
T2 WAREHOUSEMAN
GA PACKAGING
P7 mATNTENANCE
SO STONE MASON

R5 L.0iGER
54 SAF40 ALASTFR
S7 SULDEbRERs A8$E" 46LEP
SS SHEET Tm ETAL '4(-i(FP

SQ TOOL k DIF MAKTNG

Sb SHIPFITTER
T3 WEFLDINJG, ARC
TI wELDINGg GAS
Q 7 F I E MA m
50 ELLFCYPONICS
P 8 ELECYPOOIrS TECHNJ:ILUG'r
06 ELECTRICAL 4AINTPNANCE
Q4 LINEMAN, ELECTRICAL
C7 'QA0IOWTV SEPVICE
01 APPLIANiCF WEPAIPmAN
T5 *IREMANO CABLF
92 REFWIGE'RATIO4 'ECHANiIC
09 OFFICE MACHINE WEPAIkmAk
'(7 INI)U3TPIAL TECHNICIAN
62 MACHINE ItCHNOLOY
N I ALUTOMUTIVE TkCHftInkLOGY
N2? AVIATION MAINTF%A'JCE TFCHNOLOJGY
Q3 13A'TEN('ER

25 COSM1ETULnGy
Q~RAPRER

99 (JSAFI (EU/0R A14V ACCI*O1TEO) CIVLLIAt4 H16H SCHOOL EQUIVALENCY
()0 NO MAJOR SIjRJfrT IMIQICATE)
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APPENDIX B

FREQUENCIES OF TBS COURSES BY FOLLOW-ON SCHOOL
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